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[57] ABSTRACT 

A bus bridge circuit having at least one register to store 
address ranges to enable or disable prefetch in upstream 
memory read transactions or upstream write transaction 
buffering/posting data to specific devices. The use of address 
ranges allows the present invention to provide selectable 
control of prefetch for upstream memory read transaction 
flow. This feature allows the continued use of read prefetch 
for targets that allow upstream read prefetch while disabling 
upstream read prefetch for targets that do not allow upstream 
read prefetch. Additionally, the use of the address range 
allows upstream memory write transaction flow without 
utilizing data buffering or posting for specific targets. This 
feature provides immediate delivery of upstream data to 
selected targets by selectively disabling buffering/posting of 
upstream memory write commands as performed by a FIFO 
buffer. Thus providing immediate delivery of upstream data 
to selected targets while buffering/posting upstream memory 
write commands for other targets. 

9 Claims, 3 Drawing Sheets 
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PCI BRIDGE WITH UPSTREAM MEMORY 
PREFETCH AND BUFFERED MEMORY 
WRITE DISABLE ADDRESS RANGES 

RELATED PATENTS 

This patent is a continuation of U.S. patent application 
Ser. No. 08/674,592 entitled INTER-BUS BRIDGE CIR- 
CUIT WITH INTEGRATED MEMORY PORT filed Jim. 
28, 1996 U.S. Pat. No. 5,881,254, which is hereby incorpo- 
rated by reference. 

This patent is a continuation of U.S. patent application 
Ser. No. 08/673,654 entitled SCALABLE HIERARCHI- 
CAL MEMORY STRUCTURE FOR HIGH DATA BAND- 
WIDTH RAID APPLICATIONS filed Jun. 28, 1996, which 
is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to the field of bus bridge integrated 
circuits and in particular to a bus bridge circuit design that 
includes registers to store configuration parameters pertain- 
ing to upstream memory operations. 

2. Discussion of Related Art 

Bridge circuits are known to connect a first electronic bus 
to a second electronic bus. The bridge circuit serves to adapt 
the signals of the two busses to enable data exchange 
between the two bus signal standards. Frequently, bridge 
circuits are used to convert between different signaling 
standards defined for the first and second busses. Another 
common application of bus bridge circuits, as discussed in 
the related application Ser. No. 08/673,654 incorporated 
herein by reference, is to connect multiple, often hierarchical 
busses to common devices or memory subsystems. 

In RAID storage subsystem control applications, for 
example, a Peripheral Computer Interconnect (PCI) bus is 
used to connect various peripheral I/O devices through a 
bridge circuit to a centralized PCI bus for the overall control 
of all I/O devices in the subsystems as well as the cache 
memory subsystem. The bus connecting the RAID sub- 
system CPU to the PCI bus bridge is referred to herein as the 
primary side or primary I/O bus, and attaches to the primary 
bus port of the bridge. The bus connected to the bus bridge 
circuit on the opposite side of the bridge relative to the 
primary side is referred to herein as the secondary side or 
secondary I/O bus and connects to the secondary bus port of 
the bridge. Transactions flowing through the bridge circuit 
from the primary side to the secondary side are referred to 
herein as downstream transactions or downstream flow. 
Transactions flowing through the bridge circuit from the 
secondary side to the primary side are referred to herein as 
upstream transactions or upstream flow. 

The device initiating or originating the transaction request 
is known as the initiator or busm aster. The device to which 
the initiator directs its request is the target. When, for 
example, a CPU originates a transaction request it is the 
initiator, that is, busmaster. The target, for example, might be 
cache or other memory module. 

If a read transaction has been performed and more data 
accesses may be required, data that may be requested is 
prefetched. The PCI bridge is designed to perform read 
prefetches from the target faster than necessary, and transfer 
the data to the initiator in response to future read transac- 
tions. This technique is known to enhance read transaction 
performance. 

With regard to PCI bus architecture, read prefetch can be 
implemented with or without a buffer. When read prefetch is 
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implemented with a buffer, data within data addresses fol- 
lowing the current area of memory being read, are stored in 
a buffer and transferred to the initiator in response to 
possible future read transactions. Read prefetch with a buffer 
5 allows the PCI bus bridge to utilize the PCI burst mode 
without a lockstep handshake. During burst mode, the PCI 
bus bridge joins the addresses of these sequential read 
operations, transfers the beginning address once, and per- 
forms the data transfer. Successive addresses of these 
sequential read operations are not transferred while the data 
is transferred because they are implied. Thus, the amount of 
data transferred during burst mode is increased because the 
bus is not required to transfer each address during the data 
transfer. 

When read prefetch is not implemented with a buffer, PCI 

15 bust mode is still utilized, but multiple data addresses cannot 
be prefetched. Instead, only one data address in the current 
area of memory being read can be prefetched, stored in a 
single register, and transferred to the initiator during the next 
data phase of the current burst. Since there is no buffer space 

20 to store the large amount of prefetched data, both sides of the 
PCI bus bridge are required to be in lockstep. A handshake 
is required between both sides of the bridge because the bus 
slave, or target must wait for the bus master to request the 
next read operation. 

25 If immediate delivery of write data from initiator to target 
in a write transaction is not necessary, the PCI bridge can 
temporarily write data to a buffer within the PCI bus bridge 
before the write data is transferred to the storage medium 
such as the RAID disk, cache, or non-volatile memory. This 

30 is known to enhance write transaction performance because 
buffering and posting do not require both sides of bridge to 
be in lock step. That is when buffering data, there is no 
requirement for a handshake between both sides of the 
bridge during each data cycle that is transferring data 

35 between sides of the bridge. Although the busmaster or 
initiator is notified data delivery has occurred, data delivery 
has not actually occurred but will soon afterwards because 
the data that is left in the buffer is transferred at a later time. 
In the downstream direction, it is known in the art to 

40 selectively enable memory read prefetch support. Prefetch- 
ing can be implemented with or without a buffer. In the 
upstream direction, it is known in the art to globally disable 
memory prefetch support. Additionally in the downstream or 
upstream direction, it is known in the art to globally disable 

45 memory write buffering or posting. For more information, 
the reader is directed to PCI Special Interest Group, PCI to 
PCI Bridge Architecture Specification, Revision 1.0, Apr. 5, 
1994, Hillsboro, Oreg., and PCI Special Interest Group, PCI 
Local Bus Specification, Revision 2.1, Jun. 1, 1995, 

50 Portland, Oreg. 

In prior PCI bus bridges, upstream read transactions 
directed to memory target devices may often use prefetch. If 
the prefetch of upstream read transactions is directed to 
certain I/O targets that cannot utilize prefetch, it is known in 

55 the art, to provide a device specific bit in configuration space 
that globally disables upstream transaction read prefetch for 
all upstream read transactions. When upstream transaction 
read prefetch is globally disabled, read prefetch remains 
globally disabled for upstream transactions on a PCI bridge 

60 even though there may be other targets that allow read 
prefetch. The prefetch ability remains globally disabled 
because the prior PCI bus bridge cannot selectively disable 
read prefetch on upstream transactions. This reduces system 
performance for upstream transaction memory read com- 

65 mands to prefetchable main memory. A need exists to 
selectively enable and disable destinations for prefetch of 
upstream transaction memory read commands. 
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Additionally, in prior PCI bridges, buffering or posting of 
all upstream transaction memory write commands must be 
globally disabled to guarantee immediate delivery of 
upstream transaction data to certain targets. This reduces 
system throughput because the system does not utilize 
buffering or posting of data for other targets that do not need 
immediate delivery of upstream transaction data. It is desir- 
able to improve system performance by allowing the imme- 
diate delivery of upstream transaction data, for certain 
targets, and allow upstream transaction buffering/posting of 
memory write commands for other targets. 

SUMMARY OF THE INVENTION 

This present invention solves the above and other 
problems, thereby advancing the useful arts, by providing 
the use of programmable address registers to configure the 
PCI bus bridge for selectively enabling and disabling 
memory read prefetch and memory write buffering/posting 
of upstream data transactions for targets on the primary I/O 
bus. 

A programmable address register, in configuration space, 
stores an address range of targets that do not support read 
prefetch of upstream read transactions. The present inven- 
tion uses the stored address base and limit to selectively 
disable read prefetch of upstream transaction memory data 
for the targets that do not support read prefetch of upstream 
read transactions. The present invention can also selectively 
enable or disable the use of a buffer during read prefetch of 
upstream read transaction. In the present invention the buffer 
is a first-in-first-out (FIFO) buffer. 

When an upstream transaction memory-read command 
start address falls within this range, the bus bridge circuit 
will not read more data than that requested by the initiator 
or bus master of the secondary PCI bus, thus, no prefetch 
occurs. There are two PCI read commands in addition to the 
Memory Read command, that provide read access in the 
memory address area. These two PCI read commands allow 
more data to be read than the Memory Read command. The 
Memory Read Multiple allows the device initiating the 
transaction, the busmaster, to read more than a complete 
cache line, or a similarly sized data block from the memory 
without caching. The Memory Read Line command allows 
the busmaster to read more than two 32-bit data blocks from 
memory. The present invention selectively disables the 
prefetch capability of the busmaster for a select target on the 
primary I/O bus by disabling the PCI burst mode and 
converting Memory Read Multiple command or Memory 
Read Line command to a non-prefetch Memory Read com- 
mand. 

The bus bridge circuit of the present invention continues 
to allow read prefetch of upstream transaction memory data 
for those targets on the primary I/O bus whose read prefetch 
capability was not disabled. Thus, read prefetch capability is 
not disabled for targets whose upstream transaction memory 
read command start address fall outside of the selected 
address range. 

The programmable address register additionally stores the 
address base and limit of targets on the primary I/O bus that 
should be guaranteed immediate delivery of data in 
upstream transactions. For these targets, the buffering or 
posting of upstream transaction memory write commands is 
selectively disabled to allow immediate delivery of data in 
upstream transactions. 

When an upstream transaction memory write command 
start address falls within this range, the PCI bridge will not 
utilize a FIFO buffer during the transfer of data. Thus 
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requiring the initiator's write transaction, and the resulting 
target's write transaction to be synchronized, that is to 
operate together in lock step. This method guarantees imme- 
diate delivery of the data to select targets. 

5 If the upstream transaction memory write command start 
address does not fall within the selected address range, the 
bus bridge circuit of the present invention continues to 
provide buffering or posting for the upstream transaction 
memory write commands. Thus, start addresses that do not 

10 fall within the selected address range belong to targets that 
do not require immediate delivery of upstream transaction 
data. 

It is therefore an object of the present invention to provide 
a bus bridge circuit that selectively disables prefetch of 

15 upstream transaction memory reads for selective targets on 
the primary I/O bus while allowing prefetch of upstream 
transaction memory reads for other targets on the primary 
I/O bus. Thus improving system performance for upstream 
transaction memory read commands to prefetchable main 

20 memory. 

It is a further object of the present invention to provide a 
bus bridge circuit that selectively disables the buffering or 
posting of upstream transaction memory write commands. 

25 Thus allowing immediate delivery of upstream transaction 
data for selected targets on the primary I/O bus while 
allowing buffering or posting of upstream transaction 
memory write commands for other targets on the primary 
I/O bus. Thereby improving system throughput because the 

30 system is utilizing the use of buffering or posting. 

It is further another object of the present invention to 
provide a bus bridge circuit that uses a programmable 
register to store the address range, that is, the address base 
and limit of targets on the primary I/O bus that need the 

35 FIFO buffer selectively disabled for upstream buffering or 
posting of memory write transactions. 

The above and other objects, aspects, features, and advan- 
tages of the present invention will become apparent from the 
following description and the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the bus bridge circuit in 
which the bus bridge circuit of the present invention is 
advantageously applicable; 
45 FIG. 2 is a block diagram of the bus bridge circuit of the 
present invention having a configuration controller and a 
bridge flow circuit; and 

FIG. 3 is a block diagram of the bus bridge circuit 
50 elements of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

While the invention is susceptible to various modifica- 
55 tions and alternative forms, a specific embodiment thereof 
has been shown by way of example in the drawings and will 
herein be described in detail. It should be understood, 
however, that it is not intended to limit the invention to the 
particular form disclosed, but on the contrary, the invention 
60 is to cover all modifications, equivalents, and alternatives 
falling within the spirit and scope of the invention as defined 
by the appended claims. 

FIG. 1 is a block diagram of the bus bridge circuit in 
which the bus bridge circuit 1 of the present invention is 
65 advantageously applicable. FIG. 1 shows an initiator, the 
secondary bus master 30, coupled to the secondary I/O bus 
3. The PCI bus bridge 1 is coupled to the secondary I/O bus 
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3 and the primary I/O bus 4. The primary I/O bus 4 is controller 9 stores the address ranges for configuring use of 

coupled to a primary bus slave 40 that supports upstream the bridge flow circuit 8 for upstream data transactions, 

transaction memory read prefetch and upstream transaction The preferred embodiment uses a standard industry PCI 

memory write buffering or posting. Primary I/O bus 4 is also bus. Accordingly, the bus bridge circuit accommodates PCI 

coupled to primary bus slave 50 that supports upstream 5 standards and can be referred to as a PCI bus bridge circuit, 

transaction memory read prefetch, but does not support The configuration controller 9 stores the address ranges 

upstream transaction memory write buffering or posting. used to determine the targets on the primary I/O bus that do 

Primary I/O bus 4 is also coupled to primary bus slave 60 not allow upstream memory read prefetch transactions or 

that does not support upstream transaction memory read targets on the primary I/O bus that should be guaranteed 

prefetch but does support upstream transaction memory 10 immediate delivery of upstream memory write transactions, 

write buffering or posting. ^ P resent ™™ niion uses a PCI configuration controller 

j . c . A . « • that consists of 256 byte configuration space for each PCI 

In an example of the present invention, secondary bus ^ ^ configuration space is divided into a 64 byte header 

master 30 initiates an upstream transaction memory read ^ mformation t0 identify the PC i unit and 192 

prefetch and primary bus slave 60 is the target. In this bytes remain for the PCI ^ t0 use as desired 

example, primary bus slave 60 does not support upstream is ^ bridge flow q[ ^ ^ flow 

transaction memory read prefetch. The present invention controller 5 and a downstream flow controller 6. The 

provides a programmable address register, in configuration upstream flow controller directs the data flow for transac- 

space, to selectively disable read prefetch of upstream tions from the secondary I/0 bus port 2 to the primary I/O 

transaction memory data for targets, such as primary bus bus n 7 The downstream flow controller directs the data 

slave 60, that do not support read prefetch of upstream read 20 flow for transaclions from the primary i /0 bus port 7 to the 

transactions. secondary I/O bus port 2. 

In this case, the programmable address register contains FIG 3 ^ a block d i agram showing the bus bridge circuit 

the address of primary bus slave 60. Thus, the PCI bus elements. The upstream flow controller 5 includes a buffer 

bridge will not read more data than that requested by the 14 f or stor ing data exchanged between the secondary bus 

secondary bus master 30. port 2 and the primary bus port 7. The buffer 14 is a 

The address of primary bus slave 40, or primary bus slave first-in-first-out (FIFO) buffer. The buffer is coupled to an 
50, however, is not stored within the programmable address upstream primary master circuit 13 and an upstream sec- 
register, in configuration space, because these targets sup- ondary target circuit 11. 

port upstream transaction memory read prefetch. Thus, if 3Q The upstream primary master circuit 13 is coupled to the 

primary bus slave 40, or primary bus slave 50 is the target primary I/O bus port 7. The upstream primary master circuit 

of an upstream transaction memory read prefetch command, 13 performs data bursts when the PCI bus is in burst mode 

the present invention continues to allow read prefetch of and or reC eives upstream transaction data via the 

upstream transaction memory data for these targets. primary I/O bus 4. The upstream secondary target circuit 

In another example of the present invention, the second- 35 reads or writes data from the secondary I/O bus 3 to the bus 

ary bus master 30 initiates an upstream transaction memory bridge 1. The upstream secondary target 11 circuit is coupled 

write command to primary bus slave 50. In this example, to the secondary I/O bus port 2. 

primary bus slave 50 does not support upstream transaction xhe downstream flow controller 6 includes a downstream 

memory write buffering or posting. The present invention secondary master circuit 16 coupled to a downstream pri- 

provides a programmable address register, in configuration 4Q m ary target circuit 17. The downstream secondary master 

space, to selectively disable buffering or posting during the circuit 16 is coupled to the secondary I/O port 2. The 

transfer of upstream transaction memory write commands downstream secondary master circuit performs data bursts 

for targets, such as primary bus slave 50, that do not support wnen the PCI bus is in burst mode and sends or receives 

upstream transaction write buffering or posting. The present downstream transaction data via the secondary I/O bus 3. 

invention thus allows immediate delivery of data in 45 The downstream primary target circuit is coupled to the 

upstream memory write transactions to primary bus slave primary I/O port 7 and reads or writes downstream trans - 

50. action data from the primary I/O bus 7 to the bus bridge 1. 

The address of primary bus slave 40 or primary bus slave The configuration controller 9 comprises of at least one 

60 is not stored in the programmable address register, within register 25, 27 for configuring use of the bridge flow circuit 

configuration space, because these targets support upstream 50 8 for upstream data transactions. The address range is used 

transaction memory write buffering or posting. Thus, the to configure the upstream primary bus master 13 for 

present invention allows buffering or posting of upstream upstream transaction memory reads or writes for targets 

transaction memory write commands to primary bus slave falling within the address range without effecting the use of 

40 or primary bus slave 60 because these targets do not the upstream primary bus master 13 for upstream transaction 

require immediate delivery of data in upstream transactions. 55 memory read or writes of other targets. 

FIG. 2 is a block diagram showing the bus bridge circuit The programmable register 25 stores an address base and 

1. The bus bridge circuit 1 controls the bi-directional flow of limit of targets on the primary I/O bus that do not support 

data between the secondary I/O bus port 2 and the primary read prefetch of upstream transaction memory data. The 

I/O bus port 7. For example, a host system (not shown) present invention uses the stored address base and limit to 

connected via a secondary I/O bus 3 to a RAID subsystem 60 selectively configure the upstream primary bus master 13 to 

may access targets within the RAID subsystem, such as a prevent read prefetch of upstream memory data for the 

cache buffer (not shown) connected to a primary I/O bus 4 targets that fall within the address range. The upstream 

and vice versa. primary master 13 disables the prefetch capability of the 

The bus bridge circuit comprising a configuration con- busmaster for a select target on the primary I/O bus by 
troller 9, a bridge flow circuit 8, a secondary I/O bus port 2 65 preventing bursting and converting a Memory Read Mul- 
connecting to the secondary I/O bus 3, and a primary I/O bus tiple command or Memory Read Line command to a non- 
port 7 connecting to the primary I/O bus 4. The configuration prefetch Memory Read command. 
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If the address of a target does not fall within the address 
range programmed in the register, the upstream primary 
master 13 allows the requested read prefetch of upstream 
memory data for the target. Thus, the bus bridge circuit 1 
continues to allow prefetch of upstream memory data for 
those targets on the primary I/O bus whose prefetch capa- 
bility is still enabled. 

The present invention also allows the FIFO buffer 14 to be 
separately configurable. If prefetch is enabled and the FIFO 
buffer is enabled, the upstream primary master 13 prefetches 
multiple data locations and stores the data in the FIFO buffer 
14. Otherwise if the FIFO buffer 14 is not enabled, the 
upstream primary master 13 prefetches only one data loca- 
tion after each read request. 

The programmable register 27 additionally stores the 
address base and limit of targets on the primary I/O bus that 
should be guaranteed immediate delivery of upstream trans- 
action data. For these targets, the buffering or posting of 
upstream transaction memory write commands is selectively 
disabled to allow immediate delivery of upstream transac- 
tion data. For example when an upstream transaction 
memory write command start address falls within this 
address range, the upstream primary master 13 will not 
utilize the FIFO buffer 14 during the transfer of data. The 
initiating secondary memory write transaction and the 
resulting primary bus memory write transaction occur 
sequentially, that is, in lock step. This method guarantees 
timely delivery of the data and immediate return of write 
transfer status for the initiating external secondary PCI bus 
master. 

Otherwise, when the address of a device does not fall 
within the address range programmed in the register, the 
present invention allows, that is, enables the buffering or 
posting of upstream transaction memory write commands 
thereby eliminating lock step delivery of upstream transac- 
tion data. Thus, the present invention provides immediate 
delivery of upstream transaction data for select targets and 
buffering/posting of upstream transaction memory write 
commands for those targets on the primary I/O bus that do 
not require immediate delivery of upstream transaction data. 

As in prior PCI bus bridges, if necessary, prefetch of 
upstream transaction memory reads and buffering or posting 
of upstream transaction memory writes for all targets may be 
globally disabled. As is in prior PCI bus bridges, this is 
accomplished by providing a global prefetch disable control 
bit, in the configuration controller 9, to prevent blind 
prefetch of upstream transaction memory reads. 
Additionally, as in prior PCI bus bridges, the present inven- 
tion provides a global write buffer or posting disable control 
bit, in the configuration controller 9, to prevent write buff- 
ering or posting. 

While the invention has been illustrated and described in 
detail in the drawings and foregoing description, such illus- 
tration and description is to be considered as exemplary and 
not restrictive in character, it being understood that only the 
preferred embodiment and minor variants thereof have been 
shown and described and that all changes and modifications 
that come within the spirit of the invention are desired to be 
protected. 

What is claimed is: 

1. A bus bridge circuit comprising: 

a primary bus port connecting said bus bridge to at least 
one target on a primary PCI bus; 

a secondary bus port connecting said bus bridge to at least 
one initiator on a secondary PCI bus; 

an upstream flow controller for directing data between 
said secondary bus port and said primary bus port 
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wherein said upstream flow controller includes an 
upstream buffer coupled to said primary bus port and to 
said secondary bus port and wherein said upstream 
buffer is selectively used in upstream transactions from 
said secondary bus port to said primary bus port; and 
at least one register for configuring selective use of said 
upstream buffer during upstream data transactions 
between said at least one initiator and a subset of said 
at least one target. 

2. The bus bridge circuit of claim 1 wherein said at least 
one register stores at least one address range for selectively 
disabling use of said upstream buffer for prefetch of memory 
reads between said at least one initiator and said subset of 
said at least one target. 

3. The bus bridge circuit of claim 2 wherein said at least 
one register comprises: 

a base register storing the base address of the target; and 
a limit register storing the extension address of the target. 

4. The bus bridge circuit of claim 1 wherein said at least 
one register stores at least one address range for selectively 
disabling use of said upstream buffer for buffering of write 
data between said at least one initiator and said subset of said 
at least one target. 

5. The bus bridge circuit of claim 4 wherein said at least 
25 one register comprises: 

a base register storing the base address of the target; and 
a limit register storing the extension address of the target. 

6. A bus bridge circuit comprising: 
a primary bus port connecting said bus bridge to at least 

one target on a primary PCI bus; 
a secondary bus port connecting said bus bridge to at least 

one initiator on a secondary PCI bus; 
an upstream flow controller for directing data between 
said secondary bus port and said primary bus port 
wherein said upstream flow controller includes an 
upstream buffer coupled to said primary bus port and to 
said secondary bus port and wherein said upstream 
buffer is selectively used in upstream transactions from 
said secondary bus port to said primary bus port; 
at least one register storing at least one address range for 
selectively disabling use of said upstream buffer for 
prefetch of memory reads between said at least one 
initiator and a subset of said at least one target; and 
at least one register storing at least one address range for 
selectively disabling use of said upstream buffer for 
buffering of write data between said at least one ini- 
tiator and a subset of said at least one target. 

7. A PCI bus to PCI bus bridge comprising: 
a primary bus port connecting said bus bridge to at least 

one target on a primary I/O bus; 
a secondary bus port connecting said bus bridge to at least 

one initiator on a secondary I/O bus; 
upstream flow controller means for directing data between 
said secondary bus port and said primary bus port 
wherein said upstream flow controller means includes 
upstream buffer means coupled to said primary bus port 
and to said secondary bus port and wherein said 
upstream buffer means is selectively used in upstream 
transactions from said secondary bus port to said pri- 
mary bus port; and 
configuring means for configuring selective use of said 
upstream buffer means during upstream data transac- 
tions between said at least one initiator and a subset of 
said at least one target. 

8. The PCI bus to PCI bus bridge of claim 7 wherein said 
configuring means comprises at least one register means 
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storing at least one address range for selectively disabling 
use of said upstream buffer means for prefetch of memory 
reads between said at least one initiator and a subset of said 
at least one target. 

9. The PCI bus to PCI bus bridge of claim 7 wherein said 
configuring means comprises at least one register means 
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storing at least one address range for selectively disabling 
use of said upstream buffer means for buffering of write data 
between said at least one initiator and a subset of said at least 
one target. 
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